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Indoor Air Quality 



Indoor Atr Quality 

♦ The Problem 

♦ The Solutions 

♦ The Program 


Indoor Air Quality: 
The Problem 


Why Is Indoor Air Important? 

• Indoor levels often higher than outdoors 

- 2-5 times higher for many pollutants 

- Up to 1000 times higher during and 
shortly after use 

• People spend app. 90% of time Indoors 

• Significant short & long term health 
Impacts 

• Economic Impacts In tens of billions 
of dollars per year 


Indoor Air Quality _ 

Long Term Risks 

• Asbestos 

• Radon 

• ETS 

Immediate Effects 

• Building Related Illness 

• Sick Building Syndrome 


Total Organics in a New Office Building 
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Comparing Risks to Set 
Environmental Priorities 


• 1987 Comparative Risk Project! 

Indoor Air Ranked #4 

* 1989 Regional Ranking* 

Indoor Air Rankod #2 

♦ 1990 Science Advl*ory Board 

Indoor Air Among Top 4 


vOndoor Air Quality Is a 
Complex Problem 
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Pollutants and Pollutant Sources 


J Pollutants and Pollutant Sources 


Pollutant 

Redon end fed on progeny 

Environment*! lob*«o emoka 
(ETS) 


Sources) 

toU, wet! wibrwrm 
building mated tie 

Tobacco amoving 


EUoiogfoW contaminant* 

(beeterte, Via***, Iirvji, moW ipem, 
pollen, other bio!ogle*! materiel) 

Vofitit# organic compourxfci 
(VQC*) ^ 


Outdoors, hum in*, 
•nimeU, KVAC ayatem* 


Paint*. a tain*, edheaive*, 
dye*, aetwfrt*, catiU, 
dean***, peatfeide*. 
building materiel* 


Pollutant 

Forma ktefty da 

Poiycyetle aromatic 
hydrocarbons (PAt-te) 

PeaticWe* 

Aebeetoe 


Source(5) 

ETS, UFH, pert!cl* 
board. plywood, 
lurnlanmge, uptaUtery 

ETS, ksroeene beatu* 


Ptatickie application 
Indoor* and outdoor* 

Aabealoa cement, 

In notation, other building 
materials 


Pollutants and Pollutant Sources 


Pollutant 

Combustion C»**e 

* Carton Uonoride (CO) 

* MfrogenDiojdde(NO,) 

* Sulfur Dioxide (SO,) 


Sources) 

Combustion appflano**, 

ETS, InRltreWo exhaust 

Combustion appliance*, ETS 

Combustion of fuel* 
containing eulftr (»,g. 

ker oeeneneater*) 


Pert dee 


Combustion ippllancee, 
ETS, per*one! ect'vIUee (e.g. 
•pray*, cooking eeroeoU) 


(/ Factors Affecting Occupant 
Perception of Indoor Air Quality 

«Chemical contaminants 

• Biological contaminants 

• Ventilation (outside air supply & air 
movement) 

• Thermal comfort (temp/humidity) 

• Odor 

Psycho-social factors 

• Lighting I ergonomics / other factors 


A, 2 




o 

tt 

w 

cn 

tt 

trt 

cn 

o 



Source: https://www.industrydocuments.ucsf.edu/docs/nmmmOOOO 





4 Additional Complexities 


• Limited scientific understanding 

of many health effects issues: Indoor Air Quality: 

- Mixtures The Solutions 

- Low levels of pollutants 

* Ventilation assessments complex 


Indoor Air Quality Solutions 

Hierarchy of IAQ Control Strategies 
4 • Source Management 

- Lower emitting material* 

~ Removal, encapsulation, time of use, etc* 

* Ventilation 

- Dilution 

- Exhaust 

- Comfort 

• Air Cleaning 


. / Indoor Air QualitySoiutions 
Prevention 

• Designate a responsible person 

• Develop an IAQ profile: 

~ Existing records 
-Walkthrough Inspection 

• Develop an IAQ management plan: 

- Assign staff responsibilities 

- Maintenance * operations 

- Occupant activities 


V Indoor Air Quality Solutions 
Problem Solving 

• Collect information on: 

Occupant complaints 
HVAC system 

Pollutant sources & pathways 

• Form & test hypotheses 

• Design & implement mitigation 
strategies 


Indoor Air Quality: 
The Program 
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Federal Agencies Involved in 
Indoor Air Quality 


Envif orumni* Proven A$*ney (EPA) 

ComurwH- Prtxkxjt S*My CcwnmtMkn (CMC) 
D*p*rtm*nt«fE/*rgy(DOE) 

fetknaf in*4hul* ht OecvfHttor* tefety A M*Wih (MOSft) 
Ocajpetkrtrf Mty A H**rth AdmWrttlkn (03HA) 
Oerwnl flervk#* AdmlnUV*tfon (GSA) 

D*f*rtrr*o4 of Tr*n*pcrU¥or> (007) 

D*p«rtm*at of Housing A Urben Development (KUO) 
Depertment of Commerce (DOC) 

Deportment of Defer** (000) 

National Aeronautic* A Spec* ArtrnWetrrton (NASA) 

Pto* eppr oxtmeWy I other egendee 


Federal Agencies Involved in indoor 

Atr Quality _ 

Envlronmental;Protection Agency (EPA) 

• Broad research and Information 
authority 

• Statutes to control Individual 
chemicals /pesticides 

• Major programs to address asbestos, 
radon 


J Federal Agencies involved In 
Indoor Air Quality _ 

Consumer Product Safety Commission 
(Independent Agency) 

* Consumer product regulation* 

Occupational Safety and Health 
Administration (Dept, of Labor) 

* Worker health Sr safety regulation* 

* Primarily Industrial workplace* 


Federal Agencies Involved In 
Indoor Air Quality 

National Institute of Occupational 
Safety & Health (Department of Health & 
Human Services) 

• Building Investigations 

• Research 

• Guidance 


y^Federal Agencies Involved In Indoor 
Air Quality _ 

Department of Energy (DOE) 

* Energy related research 

General Services Administration (GSA) 

* Respomlblflty for Federal Bldg* 

Department of Transportation (DOT) 

* Airline cabin air quality, other transportation 
plus app. 10 other Federal agencies 


State Indoor Air Quality Programs 
• Decentralized 


* Some regulatory programs 

* Require technical and information 
support 
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EPA and Indoor Air _ 

1970 Clea)^lr Act 

70V80* Asbestos, formaldehyde 

1984 Congressional research $$ 

1985 Radon Action Program 

1986 Sara Tide IV: 1st legislation on IAQ 

1990 Sonata bill passer 

1991 Now Wila Introduced 


u EPA Offices w/ IAQ Exposure Activities 

• Office of Air and Radiation 
(indoor air, radon) 

• Office of Research and 
Development 

(monitoring, health, and engineering tabs) 

• Office of Toxic Substances <be cC ^f r 

(asbestos, lead, formaldehyde, other toxic uT f ' 

chemicals) I . 

• Office of Pesticide Programs 40 

• Office of Drinking Water 



1986 1987 1 988 1989 1 990 1991 1992 



1986 1987 1988 1989 1990 1991 1992 


v' 


^Superfund Amendments and 
Reauthorization Act (SARA) 
Title IV _ 

Key Elements: 

♦ No regulatory authority 

* Emphasis on research and 
Information dissemination 

• Limited resource authorizations 


1984 -1987 1988 1989 1990 


1991 1992 



A.5 


Source: https://www.industrydocuments.ucsf.edu/docs/nmmmOQQQ_ 


2025525607 











v/ EPA Indoor Air Program 

5 Program Elements: 

Policy Development 
Buildings Program 
Pollutant /Source Program 
Intergovernmental Program 
Public Information Program 


EPA Indoor Air Program 

5 Program Elements: 
iPolic^DevelogmentJ 
Buildings Program 
Pollutant /Source Program 
Intergovernmental Program 
Public Information Program 


.. f Policy Development _ 

Goals: 

• Identify and fill Information gaps for 
long term policy development 

• Establish and Implement near term 
operating principles 


Policy Development 

Multiple Chemical Sensitivity 
Research Agenda 

• NAS/NRC 

» March 91 Workshop 

• Identify current knowledge & 
research needs 

• NOT Intended to draw 
conclusions on MCS 


y. Policy Development 

Report to Congress on Indoor Air 
* Quality 

* Summary of federal activities 

* Status of IAQ knowledge 

* Research needs 

* 6 Recommendations: 

- research 

— guidance, Information 
development/dlasemJnallon 


Policy Development _ 

Study of Indoor Allergens 

* NAS/NRC 

* 18 month project 

* Identify current knowledge & 
research needs 
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Policy Development 

Indoor Air Quality 
Interdisciplinary Forum 

• Extension of 1AQ firm* survey & 
credentialling project 

♦ Intended to pro mot* cro **- 
fertilization aero** IAO discipline*; 
and 

* Enhance existing crodentialling, 
continuing education, and curriculum 
development program* 


^ Policy Development 
FY 92-95 Large Building Study 
* Need for baseline data 


• Methods development / 

standardization 

• Planning now underway 




z$rt sxrz&'n* 

/ ri ff eud- &Z O^ArO- . Vc 
fOKSyC&L&tL ^ 

—yTvjjJLtc 


V m337 ? 


Present Policy Strategy 

• Transfer what wo know NOW about 
risk and risk reduction 

• Take Immediate steps to: 

MINIMIZE HUMAN EXPOSURE TO 
INDOOR AIR CONTAMINANTS 


Present Policy Strategy _ 

$2 • Stress building design, operation, 
and maintenance as most practical 
approach to exposure reduction 

^ • Encourage voluntary Industry efforts 
to reduce source emissions 

* Improve TSCA/FIFRA pollutant ~ 
specific programs 


•a Pending Legislation 
* S. 455 (Mitchell/Chafee) 


Pending Legislation 
H.R. 1066 (Kennedy) 


y « No regulatory authority 

• $4B.5 mlliion/yr authorized 

• Expanded research and research 

demonstrations 
/'♦Health advisories 

• State grants 

• National Response Plan 
v*NJOSH building Investigation program 
^/•Information Clearinghouse 


v*. 


Most provisions of Mitchell Bill 

Also proposes new r eauIatoryL pro g rams: c , prod 

- Contaminant Emissions Product Cm \y /° r , * ■* 
Utallns 

- Ventilation Standards for Public and ^ 
Commercial Buildings C§tr\ &0 

- Workplace Indoor Air Quality 

Protection o VHrt t - 


dccW^ 
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Pending Legislation 
H.R.1066 (Kennedy) _ 

Contaminant Emission Product 
Labeling 

• EPA to establish standard test 
methods for emissions from sources 
that "pose significant adverse health 
effects" 

• Affected Industries to label products 
with emissions data 


Pending Legislation 
H.R.1066 (Kennedy) _ 

Ventilation Standards for Public and 
Commercial Buildings 

* Mandate* minimum of 20 cfm/occupant in 
all new building* (design & operation) 

* Recordkeeping for all new and existing 
building* 

• OSHA to enforce 

• EPA to evaluate need for polluUnt-specIfic 
standard* 


Pending Legislation 
EPA/Adminlstration Position 

• Existing authorities sufficient 

-TSCA performance should be enhanced, 
not replicated 

• Resource* forlAQ Increasing 

• Bill* would disrupt current effort: 

-Pollutant specific provision* would 
produce only controversy, nofrlsk reduction 

-Bill* would shift emphasis away from 
building performance and key audience* and 
Into process, report* and studies 


Pending Legislation 
H.R.1066 (Kennedy) _ 

Contaminant Emission Product 
Labeling 
Problems: 

• Presuppose* provable adverse health 
effects of common products 

♦ Attempts to legislate simple fix to TSCA 


Pending Legislation 
H.R, 1066 (Kennedy) _ 

Workplace Indoor Air Quality Protection 

• OSHA to evaluate need for IAQ 
standards for the workplace 


EPA Indoor Air Program 

5 Program Elements: 

Policy Development 
1 Buildings Program! 
Pollutant /Source Program 
Intergovernmental Program 
Public Information Program 
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^ Publjc & Commercial Buildings 

Building Managers’ Prevention & 
Problem- Solving Guidance 

• Joint EPA/NIOSH "self-help” guides 
S * External review completed 

• CompIetiomFall 1991 


^Public & Commercial Buildings 

Architect & Engineers 
Introduction to IAQ 

• Non-prescrJptlve 
information 

• Entering outside 
review 

• Completion: Early 1992 




Residential Buildings 

Schools ’ Homebuilder's Guide 

-to IAQ 


Introduction to IAQ for 
school facility managers 


• Basic IAQ design 
features 


* Concise Intro to school 
IAQ Issues 

♦ Completion: Mid 1992 



♦ Possible "upgrade" 
features 

♦ Completion: early 
1992 


EPA Indoor Air Program 

5 Program Elements: 

Policy Development 
Buildings Program 
|Ponutint75ourc£Pro^ram| 
Intergovernmental Program 
Public Information Program 


4 ^ 


Pollutant/Source Program 


Environmental Tobacco Smoke 


• Health Effects of Passive Smoking: 

Lung Cancer in Adults and 
Respiratory Disorders in Children 

• Guide to Workplace Smoking ) 

Policies n ** 

• SAB report April 18th - , ^ C .^ L ^ 

• Final documents: Fall 91 0 
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Poilutanl/Source Program _ 

Why Environmental Tobacco Smoke? 

• Rapf*s*nt* significant gap In EPA 

chamlcal control program under TSCA 

• Clgarttta* ar* a itrong aourc# of particle* 
Indoor* 

• Demonstrable acuta affect* and a atrong 

cancer cate 

I ♦ Not an Integral component of building 

function (e.g. aa compared to bldg material* 
A furnlahlnga) 


Pollutant/Source Program _ 

ETS Risk Assessment 

(ORD Human H»«hh A*a**»rmnt Group) 

* Purposes: 

1) To evaluate now ETS *tudle* alnc* 1986; 

2) To classify ETS according to EPA 

carcinogenicity guidelines; end 

3) To asses* extent of risk associated with 

exposure to ETS ^ungc*no*r,r**pIr«tQry 
disorder* In chl)dr*n) 

• Completion: Fad 1991 


Pollutant/Source Program ^ si-^k 
Physician's Guide to Indoor Air Quality 
(American lung Association) 

Intro to IAQ tor primary cars physicians 

• Signs and symptoms, sources, solutions 

♦ Completion date: Early 1992 
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Pollutant/Source Program 
ETS Policymaker's Guide 

• Guidance on workplace smoking pollcle* 

• Theme: Prudent to minimize exposure 

• Basil: 198$ Surgeon General, NRC 
report*; overall body of literature on ETS: 

- Sensory reactions and Irritation effects 
-lung cancer risk 

• Completion: Fall 1991 


^ Pollutant/Source Program _ 

Carpet Policy Dialogue 

• Goal to promote low cosUIow impact 
TVOC emission reductions from 
carpet products: 

- carpet 

— adhesives 
~ padding 

• Standardized chamber test method 


EPA Indoor Air Program 

5 Program Elements: 

Policy Development 
Buildings Program 
Pollutant/ Source Program 
[intergove rnmental Programl 
Public Information Program 
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'^'Intergovernmental Program 

Training &Tech Assistance 

v/* "Live 'training course for state and local 
government personnel 

• "Self-paced” training module 
- Learning module 
-Reference manual 

• Regional program development 

>uuzu 2 &^ “OUo ^Xxnrrwir^,L 


EPA Indoor Air Program 

S Program Elements: 

Policy Development 
Buildings Program 
Pollutant /Source Program 
Intergovernmental Program 
|£u£licjnfw 


. Public Information Program 

Highlights: 

V• Directory of State IAQ Contacts 
Fact Sheets F-. b 

• Pamphlet on Residential Air-Cleaners 

• Information Clearinghouse » 

<n, {me. ‘ta* Sum/KtA- ' 


Intergovernmental Program 

• Interagency Committee on Indoor Air 
Quality (CIAQ) 

- Current Federal Activities 
»NATO/CCMS Pilot Study on Indoor Air 


Public Information Program 

The Inside Story... 

A Guide to Indoor 
Air Quality 


Summary _ 

• Sufficient evidence exists that Indoor air 
pollution poses significant acute and chronic 
health risks; 

• Complete risk characterization years away; 

• Prudent to minimize human exposures through: 
- Building design & operation 

w More effective use of existing 
chemical-specific program authorities 
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